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LPSURYHVWKHSURWHFWLRQRIWKHJRRGVGXULQJWUDQVSRUWDJDLQVWWKHIWGDPDJHRUWKHZHDWKHU,QLQVWDQFHVZKHUHWKHUH
DUHVXIILFLHQWIORZVRIJRRGVDQGWUDQVSRUWGLVWDQFHVWKHFRPELQDWLRQRIURDGFDUJRWUDQVSRUWDQGUDLORUZDWHUWUDQVSRUW
FDQHYHQUHGXFHWKHLPSDFWRQWKHHQYLURQPHQW,QWHUPRGDOWUDQVSRUWLVEDVHGRQXQLILHGLQWHUPRGDOWUDQVSRUWXQLWVD
ODUJHFRQWDLQHUDQH[FKDQJHDEOHVXSHUVWUXFWXUHDURDGVHPLWUDLOHUDWUXFNRUDQDUWLFXODWHGURDGYHKLFOHLQWHUPRGDO
WUDQVSRUWWHUPLQDOVDQGVSHFLDOPRGHVRIWUDQVSRUWIRUWKHLUWUDQVSRUWDQGKDQGOLQJ
&KDUDFWHULVWLFRIDQ,QWHUPRGDO7UDQVSRUW7HUPLQDO
,QWHUPRGDO WUDQVSRUW LV D WUDQVSRUWKDQGOLQJ V\VWHP WKDW HQVXUHV WKH WUDQVSRUW RI JRRGV LQ D VLQJOH LQWHUPRGDO
WUDQVSRUWXQLWIURPWKHVHQGHUWRWKHUHFHLYHUGRRUWRGRRUDVDQXQLQWHUUXSWHGWUDQVSRUWFKDLQ>@
,QWHUPRGDO WUDQVSRUW FRPELQHV WKH DGYDQWDJHVRI WKH LQGLYLGXDOPRGHVRI WUDQVSRUW LQYROYHG QDPHO\ WKH ODUJH
FDSDFLW\DQGUHODWLYHVSHHGRIUDLOWUDQVSRUWWKHDFFHVVLELOLW\DQGIOH[LELOLW\RIURDGWUDQVSRUWDQGRUWKHDGYDQWDJHRXV
SULFHDQGKXJHFDSDFLW\RIVHDWUDQVSRUW,QWHUPRGDOWUDQVSRUWLVGHILQHGDVWKHWUDQVSRUWRIDFHUWDLQLQWHUPRGDOXQLW
ZLWKWKHVXEVWDQWLDOSDUWLFLSDWLRQRIUDLORUZDWHUWUDQVSRUWZKHUHE\URDGWUDQVSRUWLVNHSWWRDPLQLPXP>@
7KH FKDQJH LQ WKHPRGHRI WUDQVSRUW UHORDGLQJRI DQ LQWHUPRGDO WUDQVSRUW XQLW IURPRQHPRGHRI WUDQVSRUW WR
DQRWKHULVSHUIRUPHGDWDVRFDOOHGLQWHUPRGDOWUDQVSRUWWHUPLQDO,77,QUHDOLW\LWLVDGHILQHGDUHDLQZKLFKWKH
LQIUDVWUXFWXUHVRIDOOWKHLQYROYHGPRGHVRIWUDQVSRUWFRPHWRJHWKHULHUDLOZD\VURDGVDQGZDWHUZD\VDVWKHFDVH
PD\EH6SHFLDOKDQGOLQJHTXLSPHQWLVUHTXLUHGRQVLWHIRUWKHUHORDGLQJRIWKHLQWHUPRGDOWUDQVSRUWXQLWVHJEULGJH
FUDQHVRUPRELOHORDGHUVFDOOHGUHDFKVWDFNHUV
7KHUHORDGLQJPD\EHYHUWLFDORUKRUL]RQWDO'XULQJYHUWLFDOUHORDGLQJDQLQWHUPRGDOWUDQVSRUWXQLWLVOLIWHGVKLIWHG
DQGVXEVHTXHQWO\ORZHUHGRQWRDGLIIHUHQWPRGHRIWUDQVSRUW'XULQJKRUL]RQWDOUHORDGLQJYHKLFOHVGULYHGLUHFWO\RQWR
UDLOZD\ZDJRQVE\PHDQVRIDQDFFHVVUDPS>@
,QWHUPRGDO WUDQVSRUW WHUPLQDOV DOVR SURYLGH DUHDV IRU WKH WHPSRUDU\ RU ORQJWHUP VWRUDJH RI FRQWDLQHUV
H[FKDQJHDEOHVXSHUVWUXFWXUHV URDGYHKLFOHV VHPLWUDLOHUVDQGYHU\RIWHQDOVRHTXLSPHQW IRU WKH ILOOLQJHPSW\LQJ
FOHDQLQJ UHSDLU DQG PDLQWHQDQFH RI LQWHUPRGDO WUDQVSRUW XQLWV ,Q UHFHQW WLPHV WKHUH KDV EHHQ D WUHQG WRZDUGV
LQWHJUDWLQJ,77VLQWRELJPXOWLPRGDOORJLVWLFVFHQWHUVZKHUHLQGLYLGXDOIRUZDUGHUVRUVKLSSLQJFRPSDQLHVDQGWUDQVSRUW
RSHUDWRUVZKLFKRUJDQL]HWUDQVSRUWFKDLQVXWLOL]LQJWKHWUDQVSRUWV\VWHPVRIWKHLQWHUPRGDOWUDQVSRUWWHUPLQDODUH
EDVHG>@
,QWHUPRGDO7UDQVSRUW7HUPLQDOVDQGWKH$*7&
)URPWKHSRLQWRIYLHZRITXDOLW\DVVXUDQFHLQWUDQVSRUWDQGLQSDUWLFXODULQOLJKWRIWKHWRXJKFRPSHWLWLRQIURP
GLUHFWURDGFDUJRWUDQVSRUWLWLVQHFHVVDU\IRUWKHLQWHUPRGDOWUDQVSRUWXQLWV,78VWRVSHQGWKHOHDVWSRVVLEOHWLPHDW
WKHLQWHUPRGDOWUDQVSRUWWHUPLQDOV5HORDGLQJWKHUHIRUHKDVWREHFDUULHGRXWTXLFNO\VDIHO\DQGZLWKWKHOHDVWSRVVLEOH
UHORDGLQJFRVWVHOLPLQDWLRQRIUHSHDWHGUHORDGLQJ,WLVWKHUHIRUHDQHFHVVLW\WKDWLQWHUPRGDOWUDQVSRUWWHUPLQDOVDUH
DSSURSULDWHO\ GHVLJQHG WR PHHW WKH UHTXLUHG SHUIRUPDQFH OHYHOV HIIHFWLYLW\ DQG HFRQRPLF SDUDPHWHUV 7KH EDVLF
FULWHULDWKDWLQWHUPRGDOWUDQVSRUWWHUPLQDOVVKRXOGPHHWDUHVSHFLILHGLQWKH$*7&(XURSHDQ$JUHHPHQWRQ,PSRUWDQW
&RPELQHG7UDQVSRUW/LQHVDQG5HODWHG,QVWDOODWLRQV
7KH$JUHHPHQWVHWVWKHIROORZLQJVWDQGDUGV
x WKHPLQLPXPWLPHGLIIHUHQFHEHWZHHQWKHOLPLWWLPHRIDFFHSWDQFHRIDQ,78IURPDIRUZDUGHUDQGWKHGHSDUWXUH
RIDWUDLQZLWKWKH,78IURPWKH,77
x WKHPLQLPXPWLPHGLIIHUHQFHEHWZHHQWKHDUULYDORIDWUDLQZLWKWKH,78DWWKH,77DQGWKHUHDGLQHVVRIWKH,78
IRUUHORDGLQJWRDURDGYHKLFOHERWKWLPHGLIIHUHQFHVPXVWQRWH[FHHGRQHKRXU
x WKHPLQLPXPLGOHWLPHPD[PLQRIURDGYHKLFOHVWKDWHQWHUWKH,77DQGWUDQVSRUW,78VIURPDQGWR
IRUZDUGHUV
x DQ,77KDVWREHDFFHVVLEOHFRQQHFWHGWRPDLQUDLOZD\OLQHVDQGILUVWFODVVURDGVRUDVWKHFDVHPD\EHWRWUXQN
URDGVDQGPRWRUZD\V
x WKH,77FDSDFLW\KDVWREHVXIILFLHQWWRPLQLPL]HWKHGHOD\RIDQ,78DWWKH,77LHORQJHQRXJKUDLOZD\WUDFN±
DWOHDVWPHWUHVWUDFN RQHWUDLQDQGVXIILFLHQWQXPEHUVRIKLJKSHUIRUPDQFHKDQGOLQJHTXLSPHQW
)XUWKHUUHTXLUHPHQWVLQFOXGH
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x KDQGOLQJHTXLSPHQWPXVWEHFDSDEOHRIKDQGOLQJDQ\LQWHUPRGDOWUDQVSRUWXQLW
x SHUPDQHQWRSHUDELOLW\RIDWHUPLQDOPXVWEHJXDUDQWHHGZLWKRQHKXQGUHGSHUFHQWEDFNXSKDQGOLQJHTXLSPHQWLQ
FDVHRIIDLOXUHLHWKHUHVKRXOGDOZD\VEHVXIILFLHQWKDQGOLQJHTXLSPHQWRIWKHVDPHSHUIRUPDQFHDQGDELOLW\WR
KDQGOHDQ\,78
x WKHORDGFDSDFLW\RIWKHKDQGOLQJHTXLSPHQWPXVWFRUUHVSRQGWRDWOHDVWWKHJURVVZHLJKWRIWKHWUDQVSRUWHG,78V
DSSUR[WRQQHV>@
3HUIRUPDQFH&ULWHULDRI,QWHUPRGDO7UDQVSRUW7HUPLQDOV
7KHRYHUDOOSHUIRUPDQFHRIDQLQWHUPRGDOWUDQVSRUWWHUPLQDOLVFRQGLWLRQHGE\WKHSHUIRUPDQFHSDUDPHWHUVRIWKH
LQGLYLGXDOLQIUDVWUXFWXUHHOHPHQWV>@(DFKLQIUDVWUXFWXUHHOHPHQWKDVWREHGHVLJQHGLQVXFKDZD\DVWRPLQLPL]HWKH
WRWDOVHUYLFHWLPHIRUURDGYHKLFOHVDQGWUDLQV7KHLUFRPSDWLELOLW\DQGWKHLUFRPSDWLELOLW\ZLWKWKHRWKHULQIUDVWUXFWXUH
HOHPHQWVRIDWHUPLQDOKDYHWREHWDNHQLQWRDFFRXQWDVGRWKHOLQNVWRRWKHUWHUPLQDOHOHPHQWVLQRUGHUWRHQVXUHWKH
FRQWLQXRXVIORZRIDQ,78WKURXJKWKH,77
4.1. Input and Output Gates 
7KHHQWUDQFHH[LWJDWH LVDQ LPSRUWDQWSDUWRI WKH WHUPLQDO WKURXJKZKLFK WKH LQWHUPRGDO WUDQVSRUWXQLWVHQWHU
OHDYH DQ ,777KH HQWUDQFH DQG H[LW JDWHV IRU URDG YHKLFOHV KDYH WR EH GHVLJQHG LQ VXFK DZD\ DV WR DYRLG DQ
DFFXPXODWLRQRI,78VRUHYHQFRQJHVWLRQDVDUHVXOWRIKLJKHULQSXWVRURXWSXWV,QORZHUSHUIRUPDQFHWHUPLQDOVD
VLQJOHLQRXWJDWHPD\VXIILFHZKHUHDVLQELJ,77VVHSDUDWHHQWUDQFHDQGH[LWJDWHVDUHPRUHXVXDO,QWKHILUVWVLWXDWLRQ
DVLQJOHLQRXWJDWHWKHFRQVWUXFWLRQRIDRQHZD\LQWHUQDOURDGQHWZRUNLVDEDVLFUHTXLUHPHQWIRUHIIHFWLYHWHUPLQDO
RSHUDWLRQ $ YHKLFOH PRYHV DORQJ DQ H[DFWO\ GHILQHG URXWH WKURXJK D OD\E\ IRU ,78 LQVSHFWLRQ KDQGRYHU RI
DFFRPSDQ\LQJ GRFXPHQWV WKH UHORDGLQJ DUHD DQRWKHU OD\E\ IRU ,78 LQVSHFWLRQ WDNHRYHU RI DFFRPSDQ\LQJ
GRFXPHQWVDQGEDFNWRWKHJDWHWKURXJKZKLFKWKHYHKLFOHOHDYHVWKHWHUPLQDO(see Figure 1)


)LJ2QHZD\FLUFXODUV\VWHP
,QROGHU WHUPLQDOVZLWKDVLQJOH LQRXWJDWH WZRZD\ WUDIILF IORZVZHUHDOVRXVHG9HKLFOHVSDVVHG WKURXJK WKH
UHORDGLQJ DUHDV LQ ERWKGLUHFWLRQV HQWU\ WR WKH UHORDGLQJ DUHD ,78 UHORDGLQJ8WXUQDQGGULYHEDFN WKURXJK WKH
UHORDGLQJDUHDWRWKHJDWH7KLVIRUPRIWHUPLQDOOD\RXW(see Figure 2)SURORQJHGWKHWLPHVSHQWE\DYHKLFOHLQWKH
WHUPLQDODQGUHTXLUHGDODUJHUUHORDGLQJDUHDWZRODQHVIRUURDGYHKLFOHV

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
)LJ7ZRZD\V\VWHPZLWK8WXUQ
,QDVLWXDWLRQZKHUHWKHUHDUHWZRLQGHSHQGHQWJDWHVLWLVXVHIXOWRGHVLJQWKHLQWHUQDOURDGQHWZRUNRQWKH³SDVV
WKURXJK´ SULQFLSOH 8QGHU WKLV SULQFLSOH YHKLFOHV HQWHU WKH ,77 WKURXJK WKH HQWUDQFH JDWH ZKHUH WKH ,78 DQG
DFFRPSDQ\LQJ GRFXPHQWV DUH FKHFNHG 7KH ,78 VXEVHTXHQWO\ SDVVHV WKURXJK WR WKH UHORDGLQJ DUHD ZKHUH LW LV
PDQLSXODWHGZLWKKDQGOLQJHTXLSPHQW$IWHU UHORDGLQJ WKH\ FRQWLQXH WR WKH H[LWJDWH DQG OHDYH WKH WHUPLQDO7KLV
V\VWHPFDQEHDSSOLHGWRWHUPLQDOVZLWKOLPLWHGVSDFH)LJ


)LJ7KHSDVVWKURXJKV\VWHP
4.2. The internal road infrastructure 
7KHURDGQHWZRUNLQDQLQWHUPRGDOWUDQVSRUWWHUPLQDOLVFORVHO\UHODWHGWRWKHGHVLJQHGWHUPLQDOJDWHGHVFULEHGLQ
WKHSUHYLRXV VHFWLRQ$RQHZD\ V\VWHP LV DGYDQWDJHRXVZLWK D VLQJOHJDWH WKH ³SDVVDEOH´ V\VWHP LV VXLWDEOH IRU
WHUPLQDOVZLWKWZRJDWHV$VRFDOOHGGRXEOHULQJV\VWHPRIURDGYHKLFOHVHUYLFHLVUHFRPPHQGHGIRUODUJHSDUWLFXODUO\
WKUHHPRGDOWUDQVSRUWWHUPLQDOVZKHUHKXJHTXDQWLWLHVRI,78VDUHUHORDGHG
4.3. Reloading areas, storage areas and laybys 
5HORDGLQJDUHDVDUHGHVLJQHGWREHLQSDUDOOHOWRWKHUHORDGLQJUDLOZD\WUDFNDQGPXVWWKHUHIRUHEHDFFHVVLEOHIURP
WKHURDGLQIUDVWUXFWXUHWKH\DUHDQLQWHJUDOSDUWRILW7KHLQWHUPRGDOWUDQVSRUWXQLWVDUHUHORDGHGIURPRQHPRGHRI
WUDQVSRUWWRWKHRWKHU,QWKHDEVHQFHRIDPRGHRIWUDQVSRUWWKHORDGHG,78VDUHWHPSRUDULO\GHSRVLWHGVKRUWWHUPLQ
DVWRUDJHDUHDXQWLOWKHPRGHRIWUDQVSRUWDUULYHV7KHUHORDGLQJDUHDLVORFDWHGDORQJWKHZKROHOHQJWKRIWKHUHORDGLQJ
UDLOZD\WUDFNRUWKHFDUULDJHSDWKRIWKHKDQGOLQJHTXLSPHQW7KHUHORDGLQJDUHDPXVWEHVXIILFLHQWO\ZLGHWRSUHYHQW
DQ\OLPLWDWLRQVEHLQJLPSRVHGRQWKHYHKLFOHVSDVVLQJWKURXJKRUWKHKDQGOLQJHTXLSPHQW>@
7KHVWRUDJHDUHDVDWWKHWHUPLQDOVDUHXWLOLVHGIRUWKHVWRUDJHRIORDGHG,78VDVZHOODVHPSW\,78VWKDWKDYHEHHQ
WHPSRUDULO\UHPRYHGIURPWKH³WUDQVSRUWSURFHVV´7KHVWRUDJHDUHDVIRUGHSRVLWLQJORDGHG,78VKDYHWREHDVFORVH
DVSRVVLEOH WR WKH UHORDGLQJDUHDVDQG UDLOZD\ WUDFN WKH\KDYH WREHZLWKLQ UHDFKRI WKHKDQGOLQJHTXLSPHQW ,Q
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FRQWUDVWDUHDVGHVLJQDWHGIRUWKHVWRUDJHRIHPSW\FRQWDLQHUVFRQWDLQHUGHSRWVGRQRWKDYHWREHQH[WWRWKHPDLQ
UHORDGLQJ IDFLOLWLHV EXW KDYH WR EH DFFHVVLEOH IURP WKH UHORDGLQJ DUHD IRU PDQLSXODWLRQ ZLWK DX[LOLDU\ KDQGOLQJ
HTXLSPHQW>@
7KH OD\E\VVHUYHDV VKRUWWHUPSDUNLQJSODFHV IRU URDGYHKLFOHVZKRVHGULYHUVDUHHLWKHUDZDLWLQJ ,78FKHFNV
KDQGLQJRYHURUWDNLQJRYHUDFFRPSDQ\LQJGRFXPHQWVRUDUHZDLWLQJIRUWKHRSHUDWRUVRIWKHKDQGOLQJHTXLSPHQW
7KHVH DUHDV DUH GHVLJQHG FORVH WR WKH DGPLQLVWUDWLRQ EXLOGLQJ ZKHUH GRFXPHQWV DUH SURFHVVHG DQG XVXDOO\
LPPHGLDWHO\DIWHURUFORVHWRWKHHQWUDQFHJDWH>@
7KHVH HOHPHQWV LQ SDUWLFXODU WKH DUUDQJHPHQW DQG LGHQWLILFDWLRQ WKHUHRI GLUHFWO\ DIIHFW WKH SHUIRUPDQFH RI DQ
LQWHUPRGDOWUDQVSRUWWHUPLQDO)RUPD[LPXPHIILFLHQF\YHKLFOHVPXVWEHDEOHWREHGULYHQTXLFNO\WRWKHUHORDGLQJ
DUHDVWRSRVLWLRQVWKDWDUHFOHDUO\PDUNHGDQGIRUZKLFKH[DFWLQVWUXFWLRQVFDQEHJLYHQ,WLVIRUWKLVUHDVRQWKDWLWLV
QHFHVVDU\WRGLYLGHWKHUHORDGLQJDUHDLQWRLQGLYLGXDOO\QXPEHUHGUHORDGLQJSRVLWLRQV,WLVDOVRLPSRUWDQWWRLGHQWLI\
WKHLQGLYLGXDOSRVLWLRQVLQWKHVWRUDJHDUHDVIRUHPSW\DQGIXOO,78VLQRUGHUWREHDEOHWRGHWHUPLQHWKHH[DFWSRVLWLRQ
RIHDFK,78:LWKVXFKDV\VWHPLQSODFHDGULYHUFDQEHJLYHQWKHH[DFWSRVLWLRQZKHUHWRORFDWHWKHLUYHKLFOHEHIRUH
HQWHULQJWKHUHORDGLQJDUHD
4.4. Handling equipment 
7KHRYHUDOOSHUIRUPDQFHRILQWHUPRGDOWUDQVSRUWWHUPLQDOVLVPRVWO\LQIOXHQFHGE\WKHSHUIRUPDQFHRIWKHKDQGOLQJ
HTXLSPHQWKHUHLQDIWHUUHIHUUHGWRDV³+(´ZKLFKUHORDGLQWHUPRGDOWUDQVSRUWXQLWV7KHSHUIRUPDQFHRIDW\SHRI+(
LVGHWHUPLQHGDFFRUGLQJWR>@IURPWKHDYHUDJHWLPHQHFHVVDU\IRUWKHUHORDGLQJRIRQH,78WKHDULWKPHWLFDYHUDJH
RIWKHWLPHVQHFHVVDU\IRUWKHUHORDGLQJRIWKH,78FORVHVWWRWKH+(DQGWKH,78IDUWKHVWDZD\IURPWKH+(7KLV
WLPHLVQHYHUWKHOHVVLQIOXHQFHGE\WKHQXPEHURIW\SHVRI+(WKHPDLQRQHVDVZHOODVE\WKHFKDQJHVLQWKHOHQJWK
RIWKHWUDYHOSDWKRIWKH+(WRGHWHUPLQHWKHDYHUDJHWLPH

'HWHUPLQDWLRQRIWKHWLPHUHTXLUHGIRUUHORDGLQJRQH,78
7KHWLPHQHFHVVDU\IRUUHORDGLQJRQH,78WKHRQHFORVHVWWRWKH+(LQWKHWRSOD\HUQR+(WUDYHO±7
T1 = t1 + t2 + t3 + t4 + t5 + t6    
ZKHUH
W±FRQWDLQHUOLIWVSUHDGHUDGHYLFHWKDWJUDVSVDQ,78IURPWKHQHXWUDOSRVLWLRQRYHUWKH,78
WORZHULQJWKHFRQWDLQHUOLIWVSUHDGHUDQGJUDVSLQJWKH,78
WOLIWLQJWKHJUDVSHG,78
WPRYHPHQWRIWKHFRQWDLQHUOLIWVSUHDGHURYHUWKHPRGHRIWUDQVSRUW W
WORZHULQJWKH,78RQWRWKHPRGHRIWUDQVSRUW W
WOLIWLQJWKHFRQWDLQHUOLIWVSUHDGHUWRWKHQHXWUDOSRVLWLRQ W
7KHWRWDOWLPH7FDQWKXVEHH[SUHVVHGDVIROORZV
T1 = 2(t1 + t2 + t3)                                                                                 
 7KHWLPHQHFHVVDU\IRUUHORDGLQJRQH,78WKHRQHIDUWKHVWDZD\IURPWKH+(LQWKHWRSOD\HU
ZLWK+(WUDYHO±7
T2 = tpoj + nv * T1                                                                                       
ZKHUH
WSRMWLPHQHFHVVDU\IRUWKH+(WUDYHOIURPWKHPLGGOHRIWKHWUDYHOSDWKWRWKHHQG
QYQXPEHURI,78VVWDFNHGLQRQHOD\HU
 7KHDYHUDJHWLPHIRUUHORDGLQJRQH,78


 TTTPR
 
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7KHRYHUDOOSHUIRUPDQFHRIDJLYHQW\SHRIKDQGOLQJHTXLSPHQWWKH+(SHUIRUPDQFHLVWKHQGHWHUPLQHGIURPWKH
UHODWLRQ
D
PR
PRAC
MP T
TP   
ZKHUH
303LVWKHSHUIRUPDQFHRIDW\SHRI+(H[SUHVVHGDVWKHQXPEHURIUHORDGHG,78VSHUVKLIW
735$&WKHQHWZRUNLQJWLPHRIWKH+( 
ĮFRHIILFLHQWRIXQH[SHFWHGEUHDNGRZQVDQGLGOHWLPHVRIWKH+(
7KHW\SHRIKDQGOLQJHTXLSPHQWWKHLUQXPEHUWKHVSHHGRIWUDYHORIWKHGHYLFHHWFKDYHWREHWDNHQLQWRDFFRXQW
LQWKHFDOFXODWLRQ7KHSHUIRUPDQFHRIWKHKDQGOLQJHTXLSPHQWFDQEHFRQVLGHUHGWRUHSUHVHQWWKHXSSHUOLPLWRIWKH
RSHUDWLRQDOSHUIRUPDQFHRIDQLQWHUPRGDO WUDQVSRUW WHUPLQDOZKLOVW WKHGLIIHUHQFHEHWZHHQWKHSHUIRUPDQFHRI WKH
KDQGOLQJHTXLSPHQWDQGWKHRYHUDOOSHUIRUPDQFHRIWKHWHUPLQDOLVPLQLPL]HGE\WKHSHUIRUPDQFHRIWKHRWKHUWHUPLQDO
HOHPHQWVZKLFKDUHOLQNHGLQIOXHQFHGE\RUFRPSOHPHQWWKHKDQGOLQJHTXLSPHQW
4.5.  Reloading railway tracks and sidings 
7KHOHQJWKRIWKHUHORDGLQJUDLOZD\WUDFNLQSDUWLFXODULQIOXHQFHVWKHRYHUDOOSHUIRUPDQFHRIDWHUPLQDO7KHOHQJWK
DQGWKHQXPEHURIUHORDGLQJUDLOZD\WUDFNVPXVWFRUUHVSRQGWRWKHQXPEHURI,78VEURXJKWWRWKHWHUPLQDOE\UDLOE\
RQHVHUYLFH,QSUDFWLFHWKHOHQJWKRIWKHUDLOZD\WUDFNVLVGHVLJQHGDFFRUGLQJWRWKH$*76VWDQGDUGVLHDWOHDVW
PHWUHVVRWKDWRQHFRPSDFWWUDLQZLWKDQRUPDWLYHOHQJWKRI±PHWUHVFDQEHKDQGOHGRQRQHWUDFNVRWKDWWKH
VWDWLRQDU\VHUYLFLQJPHWKRG>@FDQEHDSSOLHGDWWKHLQWHUPRGDOWUDQVSRUWWHUPLQDO7KHQXPEHURIUDLOZD\WUDFNV
LVWKHQGHWHUPLQHGRQWKHEDVLVRIWKHH[SHFWHGORDGUDQJHRQRQHOLQHRULQRWKHUZRUGVWKHQXPEHURISURFHVVHG
WUDLQV
7KHSHUIRUPDQFHRIDQLQWHUPRGDOWUDQVSRUWWHUPLQDOLVDOVRDIIHFWHGE\WKHSUHVHQFHRIVRFDOOHGUDLOZD\VLGLQJV
LQWRZKLFKVHUYLFHGUDLOZD\ZDJRQVDUHVKXQWHGLQRUGHUWRIUHHXSWKHUHORDGLQJWUDFNVIRUIXUWKHUVHUYLFH
&RQFOXVLRQ
7KH WRWDO WLPHJRRGV VSHQG LQ LQWHUPRGDO WUDQVSRUW XQLWV DV SDUW RI WKH LQWHUPRGDO WUDQVSRUW V\VWHPV LVPRVWO\
LQIOXHQFHGE\WKHWLPHVSHQWE\WKH,78VDWWKHUDLOZD\VWDWLRQVRQWKHZD\DQGWKHWLPHUHTXLUHGWRUHORDGWKH,78V
IURPRQHPRGHRIWUDQVSRUWWRDQRWKHULHWKHWLPHVSHQWDWWKHLQWHUPRGDOWUDQVSRUWWHUPLQDOV>@7KLVWLPHDIIHFWV
WKHORFDWLRQRILQWHUPRGDOWUDQVSRUWWHUPLQDOVWKHDUUDQJHPHQWRIWKHLQGLYLGXDOHOHPHQWVWKDWPDNHXS,77VDQGWKH
RSHUDWLRQDOSHUIRUPDQFHWKHUHRI
7KHRSHUDWLRQDOSHUIRUPDQFHRIDWHUPLQDOH[SUHVVHGDVWKHQXPEHURIUHORDGHGLQWHUPRGDOWUDQVSRUWXQLWVVHUYHG
YHKLFOHVGHSHQGVRQWKHSHUIRUPDQFHRIWKHLQGLYLGXDOHOHPHQWVRIWKHLQWHUPRGDOWUDQVSRUWWHUPLQDOZKLFKSDUWLFLSDWH
LQWKHVHUYLFLQJRIWKHYHKLFOHVWUDQVSRUWLQJWKH,78VWRDQGIURPWKHWHUPLQDO7KHHOHPHQWVRIDWHUPLQDOKDYHWREH
GHVLJQHGLQVXFKDZD\WKDWWKH\DUH ORJLFDOO\ OLQNHGDQGGRQRW OLPLWHDFKRWKHUE\WKHLUFDSDFLWLHVHJ WKHKLJK
SHUIRUPDQFHRIKDQGOLQJHTXLSPHQWFDQEHOLPLWHGE\SRRUO\GHVLJQHGLQWHUQDOURDGLQIUDVWUXFWXUHZKLFKVORZVGRZQ
WKHVHUYLFLQJRIURDGYHKLFOHV
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